abstract Calendar instruments are hypothesized to promote data quality through the increased use of retrieval cues and conversational probes intended to clarify meanings. this research explores these hypotheses by examining the associations between retrieval and conversational verbal behaviors and data-quality measures. a verbal behavior coding scheme was applied to transcripts of 165 calendar interviews that collected lifecourse information on residence, marriage, employment, and unemployment from respondents in the panel Study of income Dynamics (pSiD). Confirmatory factor analyses revealed three latent factors for interviewers (retrieval probes, rapport behaviors, and conversational behaviors intended to satisfy questionnaire objective) and three latent factors for respondents (retrieval strategies, rapport, and conversational behaviors indicative of difficulty being interviewed). Ratios of discrepancies in annual totals between retrospective calendar reports and reports collected for up to thirty years in the pSiD over the total number of available years were used as measures of data quality. Regression analyses show that the level of behavior and the level of experiential complexity interact in their effect on data quality. both interviewer and respondent retrieval behaviors are associated with better data quality when the retrieval task is more difficult but poorer accuracy when experiential Public Opinion Quarterly, Vol. 77, Special issue, 2013, pp. 194-219 doi:10.1093 at Mahidol University, Faculty of Medicine, Siriraj Hospital on March 16, 2015 http://poq.oxfordjournals.org/ Downloaded from complexity is low. both interviewer and respondent rapport behaviors are associated with reduced error for complex employment histories but convey mixed results with marriage and unemployment histories. patterns of results for interviewer conversational and respondent difficulty being interviewed behaviors are likewise inconsistent. Results do not completely confirm hypotheses but nevertheless have implications regarding interviewing practice and suggest directions for future research.
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introduction gaining insight into the cognitive and communicative processes that impact the quality of respondent reports has been the main aim of the Cognitive aspects of Survey Methodology (CaSM) movement since its inception (Jabine et al. 1984; Jobe and Mingay 1991) . because these cognitive and communicative processes occur internally, 1 their occurrence can be inferred only from observable behaviors. Moreover, although the CaSM movement has concentrated mainly on respondent processes, as exemplified by the now classic response process model of comprehension, retrieval, judgment, and response formatting (Sudman, bradburn, and Schwarz 1996; tourangeau 1984; tourangeau, Rips, and Rasinski 2000) , interviewer cognitive and communicative processes also play a critical role (Cannell, Miller, and oksenberg 1981; Maynard and Schaeffer 2002; ongena and Dijkstra 2007) . our aim in this paper is twofold. First, we illustrate that behavior coding provides insights on those cognitive and communicative processes that impact data quality in survey interviews. Second, we seek to demonstrate that there are classes of interviewer and respondent verbal behaviors that are associated with response accuracy in calendar interviews (belli 1998; belli, lee, et al. 2004; bilgen and belli 2010) .
a ConCeptUal MoDel oF ReSponSe aCCURaCy in an attempt to grasp the complex interaction between interviewers and respondents, conceptual models have been developed to illustrate interactional problems (ongena and Dijkstra 2007) and how question characteristics impact the quality of interactions and resulting data (Schaeffer and Dykema 2011) . in comparison to these approaches, our conceptual model places greater emphasis on the covert communicative and cognitive processes of interviewers and respondents (see figure 1 ). as our data have been collected via telephone interviewing, our conceptual model is restricted to this mode, although with slight modifications it can be extended to face-to-face interviews. 2 although the formal features of the survey questionnaire have an important indirect impact on response accuracy, the effects are mediated by covert processes and overt behaviors of interviewers and respondents. these formal features include major distinctions such as whether the method is a conventional questionnaire or a calendar. in calendar questionnaires, the critical features include introductory scripts, the domains and their specific timelines, the length of reference period, and the specific information that will satisfy questionnaire objectives (belli and Callegaro 2009; Freedman et al. 1988) .
Communicative and cognitive processes are covert in two senses. First, as these processes consist of unspoken tacit knowledge, they largely exist internally to individuals and need to be inferred by others (Maynard and Schaeffer 2002) . Second, a substantive proportion of these processes occur nonconsciously, and hence exist outside individual awareness. among interviewers,
Figure 1. Conceptual Model of telephone interviewing dynamics.
2. among these modifications would be the inclusion of nonverbal communicative behaviors, and that respondents may have direct access to formal features of the questionnaire as in show cards or even perhaps by being permitted to directly view question stems and response options. their cognitive processing will reflect the degree to which they have incorporated general and study-specific training, and personal experiences and characteristics unique to them as individuals. in conventional questionnaires, interviewers are trained to interview in a standardized way; in calendar approaches, interviewers are trained to incorporate retrieval probes to assist the autobiographical recall of respondents. What is retained from training will coexist with tacit rules of ordinary conversation and linguistic structure. in our conceptual model, the overt interviewer and verbal and paraverbal behaviors of interviewers-initially in the form of a question that can later be followed in the exchange by probing, verifications, feedback, and other behaviors-are governed by covert processes.
Respondents, of course, can react only to interviewer behavior they can observe, and they will engage in their own covert communicative and cognitive processing that will consist of conscious and nonconscious comprehension, retrieval, judgment, and response-formatting strategies and processes. Within these processes are intermixed tacit rules of language and conversation (Clark and Schober 1992; Sudman, bradburn, and Schwarz 1996) . Moreover, these processes are impacted by personal experiences and characteristics, such as the difficulty of remembering a complex autobiography (burton and blair 1991; Menon 1993) , and the cognitive ability and motivation of respondents to answer questions in an accurate way (krosnick 1991; ongena and Dijkstra 2007) . in a paradigmatic question-answering sequence, the respondent's overt behavior will consist of an immediate adequate (although still potentially inaccurate) response (Schaeffer and Maynard 1996) . in nonparadigmatic sequences, respondents may ask for clarification, make an evaluative comment, provide an inadequate response, or engage in a variety of other behaviors that may require overt interviewer intervention, which will then be mediated by preliminary covert processing on the part of the interviewer. hence, in a cyclic fashion, interviewers and respondents will engage in covert processing and overt verbal behaviors with the intention of terminating in a recordable answer that may be more or less accurate. in our conceptual model, interviewers may infer whether respondents are motivated, are cooperative, or have the ability to answer questions, and respondents may infer that interviewers may have misunderstood their responses or may have information that would be useful to know to answer questions. Drawing these mutual inferences is one way in which prior question-response exchanges will have an impact on later ones. Much of what is considered the "common ground" that exists among persons who engage in conversations (Clark and Schober 1992 ) is drawn from these inferences; specifically for interviewers and respondents, they may develop a largely unspoken agreement on how to handle the survey objectives that are being conveyed through the survey instrument. Such agreements may condone a reduction of respondent cognitive effort in the production of responses, and hence encourage less than optimal answers (houtkoop-Steenstra 2000).
VeRbal behaVioR CoDing a number of validation studies have examined the associations between specific verbal behaviors and response accuracy in retrospective reports from conventional questionnaires. For example, respondent behaviors indicative of cognitive difficulty, such as expressions of uncertainty, inadequate answers, qualified answers, longer response latencies, and saying "don't know," are generally associated with decreased accuracy (belli and lepkowski 1996; Draisma and Dijkstra 2004; Dijkstra and ongena 2006; Dykema, lepkowski, and blixt 1997) . however, measures of cognitive difficulty can in some conditions be associated with increased accuracy, as has been shown from the interactions of cognitive difficulty with respondent age (belli, Weiss, and lepkowski 1999) and the prevalence of behaviors in respondents' pasts (Mathiowetz 1999) .
Several explanations may account for these mixed results. Conditions in which cognitive difficulty behaviors are associated with increased accuracy may reflect situations in which either interviewers or respondents recognize that there exists a problem to be overcome; such difficulty, once apparent, may be alleviated by respondents on their own or with interviewer assistance. With regard to interviewers' providing assistance, however, following up respondents' responses with probing and feedback may also do more harm than good (belli and lepkowski 1996; belli, lepkowski, and kabeto 2001; Dijkstra and ongena 2006) . nevertheless, the equivocal nature of these results highlights that the verbal interactions between interviewers and respondents likely impact response accuracy by each tailoring their turns of speech based on their interpretation of the intended meanings of the other. latent ConStRUCtS oF behaVioRS the potential of behavior coding as a method to capture important aspects of interviewing resides on the notion that just as conversational speakers draw inferences regarding the covert processes of others (see figure 1), the systematic examination of the verbal and paraverbal behaviors of interviewers and respondents will provide insights on those covert communicative and cognitive processes that will impact response accuracy. accordingly, because overt behaviors provide clues regarding internal processes, behavior-coding approaches that seek to capture latent constructs as an indication of covert processes are sensible. to date, two studies have associated latent constructs of behaviors, as identified through exploratory factor analyses, with retrospective reporting accuracy. Whereas belli, lepkowski, and kabeto (2001) examined only conventional questionnaire interviews, belli, lee, et al. (2004) examined interviewing from both conventional and calendar questionnaires.
Despite being derived from different questionnaires, different samples, and varied questionnaire methods, both studies uncovered similar "cognitive difficulty" and "rapport" latent constructs. in both cases, cognitive difficulty is composed of respondent expressions of uncertainty and inadequate answers. although throughout the history of survey methodology the concept of rapport has been plagued by differing operational definitions (goudy and potter 1975) , the rapport latent construct in both of these behavior-coding studies includes interviewer and respondent laughter and digressions, and among interviewers, unacceptable evaluative feedback (see also houtkoop-Steenstra 2000) . Whereas both studies uncovered that a higher prevalence of cognitive difficulty behaviors was associated with poorer accuracy, a higher prevalence of rapport behaviors was associated with poorer accuracy only in belli, lee, et al. (2004) . . behavior-coding studies that have contrasted calendar and conventional questionnaire interviewing have noted important distinctions in the respective prevalence of the behaviors that have been observed, and in associations of behaviors with data quality. these studies are suggestive only that those behaviors that occur more frequently in calendar interviews may underlie processes that are beneficial to response accuracy, as additional evidence is needed to determine whether these processes actually matter.
With regard to memory processes, calendar interviews have been found to include a greater prevalence of interviewer retrieval probing and spontaneous respondent retrieval strategies (belli, lee, et al. 2004; bilgen and belli 2010) . these probes and strategies are labeled parallel when they point to a contemporaneous event in the past while the respondent is remembering targeted information, and as sequential when they provide cues about what happened earlier or later in time. Sequential behaviors may focus on a) duration, in which an emphasis is place on how long an event took place; or b) timing, in which the attention is placed on when the beginning or ending of a spell of activity took place. in addition, calendar interviews have been found to promote ostensibly beneficial behaviors such as interviewers clarifying intended meanings (see also Schober and Conrad 1997; Suchman and Jordan 1990) , alongside ostensibly harmful behaviors such as interviewers providing unacceptable evaluative feedback and directive probing (Cannell, Marquis, and laurent 1977; Cannell, Miller, and oksenberg 1981; Fowler and Mangione 1990) .
in their comparison of behavior-accuracy relationships in conventional and calendar questionnaires, belli, lee, et al. (2004) found that latent constructs behaved differently across methods. Specifically, in comparison to conventional questionnaires, respondents in calendar interviews appear to have benefited more from retrieval cues and to be more resistant to any deleterious effects of rapport or cognitive problems. these findings provide some support for claims that the data quality of calendar interviews benefits from retrieval cues and conversational behaviors that motivate respondent performance.
the CURRent StUDy as noted above, the overall results of behavior-coding studies have revealed various patterns with regard to the association of respondent processing difficulty, rapport, and retrieval cues, with response accuracy in calendar interviews. this lack of consistency may be due largely to behaviors having confounding effects on data quality. For example, rapport can benefit response quality by increasing respondent motivation but can also harm data quality if rapport encourages respondents to ingratiate themselves with their interviewers by providing responses that they infer the interviewers would like to hear (Cannell, Miller, and oksenberg 1981; Dijkstra 1987) . as for respondents experiencing cognitive difficulty, such difficulty will ordinarily be associated with poorer data quality but such difficulties may also be overcome by attentive interviewers who probe so effectively as to counter its deleterious impact (belli, lee, et al. 2004 ).
although more frequent retrieval cues do appear to generally benefit calendar interviewing as expected, retrieval cues have not always been found to be beneficial to data quality. the greater reporting of personal landmarks, which are expected to lead to opportunities to draw parallel and sequential associations (belli 1998; belli, Shay, and Stafford 2001), has been observed to have either no or at best a modest positive association with data quality (van der Vaart and glasner 2007, 2011) . Retrieving one event from one's life may assist in retrieving other events (belli 1998; brown and Schopflocher 1998), but retrieval of some events may interfere with remembering others (anderson, bjork, and bjork 1994; Uzer, lee, and brown 2011) .
in the current study, our data have been collected from respondents of the panel Study of income Dynamics (pSiD) who have participated in the panel for up to thirty years. they participated in calendar interviews that asked for lifecourse retrospective reports, and the annual contemporaneous reports of these same panel participants served as validation data for the retrospective reports (for published works of these data, see belli, Smith, et al. 2007; belli, agrawal, and bilgen 2012) . the work of belli, lee, et al. (2004) is the only prior study that has examined associations between behaviors and data quality in calendar interviews, and the reference period of one to two years in belli, lee, et al. (2004) is considerably shorter than the reference period for the current study. hence, we will be able to examine the extent of consistency in results for calendar interviews that vary in their lengths of reference periods. in addition, the current study has been designed to overcome a key methodological shortcoming Belli, Bilgen, and Al Baghalof the prior work of belli, lee, et al. (2004) . the earlier research had a considerably cruder unit of analysis-the section or domain of the interview-on which to anchor observed behaviors, which led to uncertainty as to the extent of inter-coder agreement at a turn or utterance level. the behaviors observed in the current study are based on those described by bilgen and belli (2010) for the retrospective conventional and calendar interviews, in which each turn of speech served as the unit of analysis to determine inter-coder reliabilities.
in our behavior-coding approach, following from our conceptual model (see figure 1 ), we will expose latent constructs that underlie the behaviors via confirmatory factor analyses. We also examine factor structures separately for interviewers and respondents, to expose covert processes for each of these survey-interviewing participants. one of our expectations is that any benefits of calendar interviews in improving autobiographical recall would be mediated by experiential complexity. Consider, for example, respondents who are being asked about their life-course employment history; some respondents may have never been employed, but others will have been continuously employed during their adult life. For such individuals with little or no experiential complexity, the difficulty of the retrieval task would be close to nil; they need only remember that they had never worked or had always worked. now consider other respondents who exhibit experiential complexity by working intermittently. their retrieval task would be considerably more difficult, leading to opportunities for error in retrospective reporting; it has been observed that respondents with more complex histories do report less accurately (Dykema and Schaeffer 2000; Mathiowetz and Duncan 1988; Schaeffer 1994) . accordingly, one would expect that any beneficial impact of processes that are tied to verbal behaviors, especially as revealed by the increased availability of retrieval cues, would occur most often when one's experiential past was complex. as the panel data include information on the complexity of respondents' histories, our models that associate latent behavioral measures with accuracy include interaction terms of the latent constructs with experiential complexity.
data and Methods

Data ColleCtion
Computer-assisted telephone interviewing: in this study, our sample 3 consists of 313 individuals randomly selected from the 2001 panel Study of income Dynamics (pSiD) sample. the respondents in this experiment were 3. this paper analyzes participants from an experiment that consists of a nationwide random sample of 632 pSiD respondents who were interviewed using standardized or calendar interviews. our study focuses on only the respondents who were randomly assigned to the calendar interviews (for more information, see belli, Smith, et al. [2007] ; bilgen and belli [2010] ).
4. in this experiment, twenty-six interviewers were first matched according to their experience levels and then assigned randomly to each interviewing technique (i.e., standardized conventional and calendar), leaving thirteen interviewers in calendar and thirteen interviewers in conventional interviews (belli, Smith, et al. 2007) . 5. appendix a and online appendices b and e (http://poq.oxfordjournals.org/content/71/4/603/ suppl/DC1) of belli, Smith, et al. (2007) detail the calendar instrument development and design and calendar interviewer training. 6. the coders were also transcribers in this study, so they already had some knowledge regarding the interviews and the study. Details regarding the selection of transcribers and coders can be found in bilgen and belli (2010, p. 486) . 7. More detailed information regarding the verbal behaviors, their development, and their code descriptions can be found in bilgen and belli (2010; see especially tables 2 and 3).
interviewed via a calendar method embedded within a computer-assisted telephone interviewing (Cati) instrument by thirteen interviewers 4 (93-percent cooperation rate, aapoR standard definition 1). the study took place from July to September 2002. the participation criteria were to be a part of a household that was interviewed in every wave, which occurred every year, of the pSiD study at least from 1980 to 1997, and to be a respondent in a minimum of half of the waves in which the household has participated. Sampled individuals received $50 for participating. out of 313 interviews, 297 were recorded with the consent of the respondent and 291 audible tapes were transcribed.
the Cati calendar instrument was produced in-house at the University of Michigan. the instrument included a number of domains of interest, with each domain consisting of several timelines. 5 We restricted analyses to those respondent reports of past behaviors that had adequate variation in panel and retrospective data for our analytic purposes. these criteria restricted analyses to four timelines in three domains. in the residential domain, we examined the residential changes timeline; in the relationship domain, the marriage timeline was analyzed; and in the labor history domain, employment and unemployment (not working and actively seeking work) timelines were the focus of attention.
Verbal behavior data collection: a coding scheme and coder training documents were developed by a research group at the University of nebraskalincoln, which included two of the authors, a ph.D.-level consultant, three graduate students, and an undergraduate student. Five coders 6 then were trained, and the coding scheme was improved concurrently during these training sessions via feedback from the coders in training. Due to the budget constraints, a random sample of 165 calendar interviews (57 percent of the transcribed interviews) were verbal behavior coded. the final coding scheme included thirty interviewer and twenty-nine respondent verbal behaviors.
MethoDS
Item statistics and psychometric analyses: the coding scheme includes numerous latent verbal behavior components, which are captured by several Belli, Bilgen, and Al Baghalcorrelated verbal behaviors used by the interviewers and respondents during the telephone interviews (bilgen and belli 2010). in order to reduce this wide array of verbal behaviors to a more manageable and limited set, at the first stage of our analyses, we used item statistics and factor analyses to synthesize relevant verbal behavior information, and to eliminate both low-occurrence and irrelevant behaviors, which do not relate to latent traits. our ultimate aim was to construct scales of interviewer and respondent verbal behaviors. our approach included both empirical and theoretical dimensions and used confirmatory factor analyses (CFa) to fit models for both interviewer and respondent behaviors. online appendix a provides greater details on the methods used to identify these latent structures and the fit results. table 1 describes the behaviors associated with each of the latent factors for interviewers and respondents, respectively. the interviewer CFa model captures latent factors for retrieval probes, rapport, and conversational probes, and the respondent CFa model points to retrieval strategies, rapport, and difficulty being interviewed as major classes of behavior. the latent factors revealed in both models encapsulate main types of behaviors that have often been the focus of attention in the literature (e.g., belli, lee, et al. 2004; ongena and Dijkstra 2007; Schaeffer and Dykema 2011) .
Variable construction and description of the analyses:
at the second stage of data analyses, we constructed factor score estimates per interview for each of the latent constructs revealed in both the interviewer and respondent CFas, and separately for each of the three domains (residence, relationship, and labor histories). these estimates consisted of calculating z-scores, per interview within each domain, of each component behavior, and then summing the z-scores of each factor's corresponding behaviors. as the behaviors differed in their frequency of occurrence, 8 our approach using z-scores ensured that each behavior contributed equal weight to each latent construct. For each of the timelines, we modeled the effects on the discrepancy between the retrospective and panel reports of the interviewer verbal behavior scales, the respondent verbal behavior scales, and the interaction between respondent verbal behavior scales and experiential complexity.
hence, as a first step, we constructed experiential complexity measures from information available in the panel data for residence, marriage, and employment, and unemployment timelines. For each of these timelines, the panel data provided annual self-reports from the years 1968 to 1997 of whether respondents moved, were married, were employed, and were unemployed (not working and actively seeking work). For each interview, the residential experiential complexity measure was constructed as the sum of the number of years a move was indicated in the panel from 1968 to 1997, divided by the number of years 8. online appendix a, tables a1 and a2, provide descriptive statistics on specific behaviors (see the supplementary data online). of available panel data per respondent. 9 hence, the residential experiential complexity measure was a proportion of years for which data were available in which residential changes had been recorded in the panel. the marriage experiential complexity measure consisted of the total number of marriages between the years of 1968 to 1997 divided by the number of available years. employment (i.e., work) complexity was calculated as the proportion of available years in which there was any transition in employment status, and unemployment complexity as the proportion of available years in which there was a transition in unemployment status.
as a second step, a discrepancy measure for each timeline per interview was created that consisted of the proportion of the total number of years of available data in which a difference in status between calendar and panel reports occurred out of the number of years of available data (i.e., missing data were not included in either the numerator or denominator). our discrepancy measure is intended to capture overall error in the calendar as compared to the contemporaneous panel reports for that specific timeline. as noted below, due to the binomial nature of the dependent variable in the absolute discrepancy models, we fit a logistic regression model via the SaS pRoC genMoD procedure. in the analyses, we used logistic transformation via logit link function and specified dist = binomial in the MoDel statement to allow estimated proportions (i.e., μi or pdiscrepancy = 1) to be distributed between 0 and 1.
as a third step, we examined the association between verbal behaviors and discrepancy and conducted twelve logistic regression models examining interviewer behaviors (one for each of the four timelines and three interviewer verbal behavior scales), and twelve parallel models examining respondent behaviors. For each model, we examined the interaction between each domainspecific verbal behavior scale and experiential complexity one at a time, while controlling for the remaining interviewer verbal behavior scales. each model also included respondent and interviewer characteristics as control variables (respondent age, gender, race, education, and interviewer age, gender, and interviewing experience). of the thirteen interviewers, only one was nonwhite, and hence interviewer race was not included. appendix a provides the descriptive statistics for each of these control variables. For each domain, the domain-specific verbal behavior scale included only those behaviors that occurred during interviewing on the specific timeline within that domain. hence, only those verbal behaviors that occurred when the interviewing was targeting residential history were included in models testing residential reporting discrepancy; those that occurred in the relationship history section were tested in examining Belli, Bilgen, and Al Baghaldiscrepancy in reports of marriage; and only those that occurred when labor history was being asked were used in examining discrepancies in reports of employment and unemployment. accordingly, and for example, the interaction of interviewer retrieval probing and residence experiential complexity in predicting residential discrepancy is examined via the following model: Similarly, the spontaneous respondent retrieval strategies and residence experiential complexity interaction is examined via the following model: as a fourth step, we analyzed the cumulative effect of interviewer and respondent verbal behaviors in interaction with experiential complexity in predicting discrepancy. For the cumulative analyses, we calculated latent variable estimates by summing the domain-specific factor estimates from the earlier and current domains; this approach ensured an equal weight of each domain's contribution to each estimate. For instance, in order to create the cumulative interviewer retrieval behavior for labor domain, we summed, per interview, the factor score estimates for retrieval behavior from residence, marriage, and labor domains. because residence is asked about first, cumulative analyses are restricted to the marriage, employment, and unemployment domains. in the cumulative logistic regression analyses, we examined the interaction of each of the cumulative interviewer verbal behavior estimates and experiential complexity on discrepancy (i.e., measurement error) in nine separate models (for each of the three domains and three cumulative interviewer verbal behavior estimates), while controlling for the remaining cumulative interviewer verbal behavior estimates. the same approach was used with respondent behaviors. the logic underlying these cumulative analyses is that behaviors that occur in prior sections may have a cumulative impact on reporting accuracy as interviewers and respondents continue to assess the nature of their interaction during the entire interview (see figure 1) . an alpha of 0.10 was set for the regression analyses, as we were interested in revealing consistent patterns of results instead of seeking the confirmation of single results.
(Experiential Complexity) R + β 5 (R'dent Age) + β 6 (R'dent Gender) + β 7 (R'dent Race) + β 8 (R'dent Educ) + β 9 (I'wer Age) + β 10 (I'wer Gender) + β 11 (I'wer Experience) + β 12 (R'dentRetrieval*Experiential
For any of these noncumulative and cumulative models in which a significant interaction was not observed, we tested for main effects in models separately by domain and by interviewer and respondent behaviors. each of these main effects models included all three terms that represented the interviewer and respondent factors, respectively.
10 For those models in which a significant interaction was found, we conducted a regions of significance (RoS) analysis to determine at which percentiles of the experiential complexity distribution, if any, there were significant differences of behaviors on discrepancies (at α = 0.10). 
results
DeSCRiptiVe ReSUltS
Due to processing errors, the loss of data occurred for nine cases.
12 hence, of the 165 behavior-coded interviews, results were conducted on the remaining 156 cases. the descriptive statistics for the experiential complexity and 10. all of our significance tests were adjusted taking into account clustering due to interviewers. Design effects (deff), i.e., the inflation of variances due to interviewer effects, were calculated for dependent variables in one-way analyses of variance of each of the dependent variables with interviewers as the factor. the calculated design effects were Moves = 1.64, Marriage = 2.00, employment = 1.45, and Unemployment = 0.97. the covariance matrices of all models were inflated by the respective design effects calculated for each dependent variable; for example, all variance and covariance estimates for marriage models were multiplied by 2. Since the design effect for unemployment was less than one, no inflationary factor was used. another consideration in our modeling is that accounting for interviewer effects requires that we estimate degrees of freedom based on the number of interviewers, which is smaller than the number of respondents. accordingly, we calculated our degrees of freedom to the number of interviewers -1 = 12, which follows what would be done in a cluster sample survey with no strata using a taylor series approximation (lee and Forthofer 2006) . Using these inflated covariance matrices and 12 df, appropriate standard errors and p-values were calculated for all interaction and main effect regression coefficients. 11. For an interaction effect in a regression, it may be examined whether the effect of one variable (focal variable) varies as a function of a second predictor (moderator variable). the focal variables are the verbal behaviors, and the moderator is experiential complexity. to find the regions of significance for the interaction between the two, with 12 df and using p < 0.10 as the threshold, the following calculation is used: where β F is the coefficient for the main effect of the focal variable (the verbal behavior), β 1 is the coefficient for the interaction between the focal (verbal behavior) and moderator (difficulty), and Experiential Complexity is the value for the experiential complexity variable. the goal is to find values of difficulty that satisfy the equation (i.e., at or greater than ±1.78). 12. For four of these cases, the calendar Cati instrument did not preserve the collected data. For five of these cases, the case identification numbers from transcription and coding did not match any case identification numbers in the calendar data files.
discrepancy measures for each timeline are presented in table 2. 13 as each mean is based on a proportion calculated for each case on the number of occurrences divided by the number of years of available data, each of the means can be converted to percentages. For example, a mean of 0.168 indicates that on average respondents reported a change in residence in 16.8 percent of the available years. Moreover, a mean of 0.083 in table 2 indicates that respondents in the panel data had an average of 8.3 percent of their available years indicating a transition between employment and a state of not being employed or vice versa. likewise, across cases, the mean percentage of available years in which there was a discrepancy between panel and calendar reports varied between 7.1 and 12.4 percent, depending on the timeline. 14 logiStiC MoDelS on DiSCRepanCy listwise deletion in the logistical modeling led to a loss of three cases due to missing data on respondent education, and hence results are based on 153 interviews. tables 3-6 provide significant behavior and difficulty interactions 13. appendix b provides information on the frequency and percentage of interviews conducted by each interviewer on the 156 cases. 14. one reviewer of an earlier version of this paper questioned the utility of the discrepancy measure by correctly noting that failing to retrospectively report an annual event observed in the panel would result in one discrepancy, but retrospectively reporting an event in a year that differed from that in the panel would result in two discrepancies. First, an advantage of the discrepancy measure is that it is sensitive to several errors, including omission, commission, and dating. Second, it is not possible with our data to determine whether a reported event is the event that exists in the panel even if the events are misaligned by one year. third, this issue becomes less of a concern in the marriage and employment timelines as marriages, and periods of employment, usually span more than one year. Fourth, although this issue is more of a concern for residential changes and unemployment, as with each, events are likely to occur in discrete years, there are reasons as to why this issue is not very challenging. as residential changes revealed only modest underreporting, the discrepancy measure would be most sensitive to detecting dating errors. although there was more severe underreporting in unemployment, we found that out of a total of 450 discrepancies, only seven were misaligned by one year.
on the absolute discrepancies in the residence, marriage, employment, and unemployment timelines, respectively. these tables report regression parameters and observed regions of significance in the percentiles of experiential complexity scores in which greater levels of behaviors are associated with lower or higher levels of discrepancy. For example, table 3 reveals that higher levels of noncumulative respondent retrieval is associated with less discrepancy at high percentiles of experiential complexity (91.97 to the 100th percentile), and that greater discrepancy at the low percentiles of experiential complexity (0 to 79.95th percentiles) is observed with noncumulative interviewer retrieval. each table consists of separate panels devoted to interviewer and respondent retrieval behaviors (interviewer probing and respondent strategies, respectively), interviewer and respondent rapport behaviors, interviewer conversational probing behaviors, and respondent difficulty being interviewed behaviors. tables 3 and 5 illustrate two similar patterns of significant associations for the residence and employment timelines. First, greater levels of verbal behaviors are associated with less discrepancy between retrospective and panel reports at higher percentiles of experiential complexity, which is the only pattern observed in unemployment (table 6) . Second, greater levels of verbal behaviors are associated with a greater discrepancy at lower percentiles of experiential complexity. both patterns are observed in employment with noncumulative and cumulative interviewer retrieval, and with cumulative respondent retrieval (table 5) . the first pattern alone is observed with respondent retrieval in residence (table 3) , and in unemployment with noncumulative and cumulative interviewer retrieval and noncumulative respondent retrieval (table 6) ; it is also observed with three of the four interaction significance tests for rapport in employment (table 5) . the second pattern alone occurs with interviewer retrieval and conversational probes, and respondent difficulty being interviewed in residence (table 3) . Significant main effects were also observed for some of the unemployment models in which the behavior by complexity interaction is not significant: Verbal behaviors are associated with greater discrepancy for noncumulative (β = 0.099, Se = 0.028, p < 0.004) and cumulative (β = 0.018, Se = 0.009, p = 0.069) interviewer rapport. as for the marriage timeline (table 4) , with the exception of noncumulative respondent retrieval and rapport, the dominant patterns of significant interaction effects are opposite to those observed with residence, employment, and unemployment: higher levels of behaviors are associated with more discrepancy at higher percentiles of experiential complexity, and they are associated with less discrepancy with lower complexity. in addition, a higher level of noncumulative interviewer retrieval is associated with greater discrepancy (β = 0.153, Se = 0.038, p < 0.015). We expected the verbal behaviors that have been observed to be more prevalent in calendar interviews-especially those that involve retrieval and clarification processes-to be associated with better data quality. our results provide only limited support for the expected benefits of retrieval behaviors. among the supportive evidence is that, in all eight tests that provided significant results for retrieval behaviors during circumstances in which respondents' histories are more complicated and hence lead to a relatively difficult retrieval task, all eight reveal that an increased use of retrieval behaviors is associated with better data quality. overall, these findings are consistent with the notion that engaging in effortful retrieval will be beneficial in calendar interviews among respondents who have complicated experiential histories that are more difficult to recall. however, evidence also points to the unexpected finding that, when retrieval is not very difficult at all because of an uncomplicated history, the greater use of retrieval probes and strategies decreases data quality. perhaps some respondents who are exposed to minimal retrieval probes and engage in minimal retrieval strategies are able to automatically remember their uncomplicated pasts, whereas other respondents who have difficulty remembering their uncomplicated pasts are exposed to numerous unsuccessful retrieval cues. also contrary to expectation is that, in retrospective reports of marriage, interviewer retrieval probing is associated with less accuracy regardless of complexity.
interviewer conversational probes have mixed effects on data quality, and it is best to consider each timeline separately. in employment, conversational probes assist data quality when the retrieval task is difficult. in residence, conversational probes harm data quality when the retrieval task is easy, and in marriage, they harm data quality when the retrieval task is difficult but help accuracy when the retrieval task is easy. Similar mixed patterns associated with the residence and marriage timelines are observed with respondent difficulty being interviewed; the behaviors that compose this measure have occasionally revealed mixed results in the literature (belli, Weiss, and lepkowski 1999; belli, lee, et al. 2004; Mathiowetz 1999) . it is difficult to develop reasonable explanations based on mixed results, but the fact that various topics and situations are impacted differently points to the possibility that at times interviewers are able to assist respondents when they are expressing difficulty in a retrieval task, but at other times the assistance of interviewers only makes matters worse.
our results for rapport behaviors are also mixed, which is not unexpected, as prior research has been equivocal about the impact that rapport may have on data quality (belli, lepkowski, and kabeto 2001; belli, lee, et al. 2004, henson, Cannell, and lawson 1976; Weiss 1968; Williams 1968) . our results may provide at least a partial explanation for these mixed results. according to the motivation/ingratiation model of Dijkstra (1987) , rapport increases respondent motivation as well as the tendency for the respondent to ingratiate him-or herself with the interviewer. With employment, rapport may lead to an increased motivation on the part of respondents to report accurately, which is consistent with the observation that in employment, increased rapport is associated with better data quality when the retrieval task is more difficult. but our results also point to the possibility that rapport is at times associated with an ingratiation process. having been frequently married may be seen by some respondents as socially undesirable and difficult to admit. When respondents initiate rapport (and retrieval), marriages are reported more accurately when their occurrence is more frequent, indicating that they may be ingratiating interviewers by admitting their marriages within the context of humor and storytelling. however, when interviewers engage in frequent rapport (and retrieval probing) behaviors, married respondents may feel uncomfortable and, in an attempt to ingratiate interviewers, report their marriages less adequately. the impact of rapport on unemployment is a bit more difficult to explain. although one might expect that frequent unemployment would be undesirable to report, increased rapport is associated with less accuracy regardless of whether unemployment occurred frequently or infrequently. iMpliCationS our results reveal that patterns of associations between verbal behaviors and data quality depend not only on the inherent difficulty of retrospective reports, but also on which specific information is being queried. although we are confident, as illustrated in our conceptual model (see figure 1) , that latent verbal behaviors reflect specific processes, one of the more challenging implications of our results is that these latent verbal behaviors appear to be ambiguous in terms of the exact cognitive and conversational processes that underlie their occurrence. in other words, each of the latent constructs of verbal behaviors is likely reflecting several specific processes.
Despite these complications, insights are procured. as one example, retrieval behaviors appear to be helpful when the retrieval task is more difficult, but also appear to backfire when the retrieval task is easier. as another example, rapport is usually helpful but may be detrimental if the information being queried is sensitive in nature. Such insights provide potential directions for calendar design and interviewer training. it may be advantageous, for example, to screen respondents on how often they have experienced behaviors with interviewers using retrieval probing only in those instances in which the experienced behaviors are likely to have occurred often. interviewers who seek the development of close interpersonal rapport may be advantageous only for questionnaires that minimize the asking of sensitive information, or when they can capture reciprocity of friendliness on the part of respondents.
admittedly, the insights we have gained are limited because cognitive and communication processes can be observed only indirectly. in addition to the mainly quantitative approach we have taken, insights into the impact of the latent constructs we have identified may benefit by the inclusion of qualitative-oriented approaches that emphasize contextualized and interactional analyses. hence, our research provides a foundation upon which this future work can be built. 
